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Vertically  incident  data  from  the  P78-1  J  sensor  was  made  available 
during  the  first  quarter  of  1983.  It  was  sorted  into  a  grid  and  time 
frame  compatible  with  the  F2  and  F4  statfile  data.  In  order  to  produce 
a  coherent  sum  of  the  data  from  the  three  satellites  into  a  final  stat¬ 
file  product  a  consensus  solution  to  several  problems  was  agreed  to. 

a)  Noise  spikes:  An  estimated  90%  of  the  noise  spikes  remaining 
in  the  F2/F4  statfile  were  of  the  single  channel  type.  These  were 
eliminated  using  a  simple  count  rate  interpolation  algorithm.  If  for 
a  given  spectrum  the  count  rate  in  channel  K  was  more  than  three  times 
the  sum  of  counts  in  channels  K+l  and  K-l,  Nk  was  replaced  by 

(Nk+i  +  Nj(_i)/2.  For  the  border  channels  between  the  high  and  low  energy 
heads,  the  interpolation  was  done  between  channels  7  and  10  taking  into 
account  the  channel  8  to  channel  9  geometrical  factor  ratio  appropri¬ 
ately.  For  channel  one,  K-l  was  set  to  2  and  for  channel  16,  K+l  was 
set  to  15  making  the  algorithm  complete.  The  remaining  noise  spikes 
were  deemed  ignorable  and  will  be  edited  out  by  hand  as  required  by 
future  analysis  or  publication  level  graphics. 

b)  Background  problems:  A  trapped  radiation  filter  optimized  for 
the  F2  J  package  data  was  used  for  all  three  satellites  to  eliminate 
trapped  radiation  contamination.  This  filter  algorithm  worked  very 
well  for  the  F2  data  but  not  so  well  for  F4  and  P78  because  of  spectral 
response  differences  among  the  three  instruments  compounded  by  complete 
lack  of  real  calibration  data.  There  are  regions  in  geomagnetic  lati¬ 
tude-magnetic  local  time  space  where  F2  shows  average  count  rates  of 
less  than  0.2  over  the  first  10  energy  channels  while  the  closest 
regions  for  F4  show  a  range  of  0.25  to  1.41  and  P78  a  range  of  0.68 

to  1.47  for  the  10  channels.  In  order  to  look  at  the  background 
problem  in  detail,  the  statfile  data  for  each  satellite  was  combined 
into  18  average  spectra  by  adding  together  the  data  for  the  two  lowest 
Kp  activity  groups  and  combining  the  sum  into  3  local  time  groups  and 
six  latitude  groups  with  boundaries  at  0,  8,  16,  24  hours  for  magnetic 
local  time  and  50,  60,  65,  70,  75,  80  and  90°  for  magnetic  latitude. 

These  spectra  were  labeled  la,  lb,  lc,  ...  6c  for  reference.  The  F2 


data  suggests  that  background  levels  exist  (count  rate  levels  below  .5) 
for  channels  1  through  10  for  spectra  la,  lb  and  lc  and  for  2b  over 
channels  1  through  8.  There  is  only  a  small  local  time  variation  ob¬ 
served  by  F2.  F4  data  shows  a  much  stronger  gradient  from  high  counts 
in  la  to  background  levels  in  lc  while  P78  shows  higher  count  rates  in 
lb  with  background  levels  in  la  and  lc.  All  three  satellites  show  a 
background  correction  would  be  insignificant  over  spectra  3a  through  5c 
except  for  channel  1  in  the  F4  data. 

At  this  point,  there  is  no  way  of  knowing  whether  the  local  time 
variations  are  real  temporal  variations,  a  breakdown  in  the  trapped 
radiation  filter,  local  time  dependent  spacecraft  charging  effects  or 
just  electronic  clutter  effects  due  to  local  time  dependent  temperature 
variations.  The  consensus  solution  was  to  ignore  its  origin  and  treat 
it  all  as  background.  To  do  so,  we  subtracted  the  F2  la,  lb  and  lc 
spectra  from  the  corresponding  F4  and  P78  spectra  and  defined  that  to 
be  the  background  correction.  For  latitudes  below  70°,  the  local  time 
variation  was  kept  while  for  latitudes  above  70°,  the  smallest  correc¬ 
tion  was  used  for  all  local  times  (lc  for  F4  and  la  for  P78) .  See 
Table  I  for  details  of  the  background  computation. 

c)  Variations  in  spectral  response:  Since  there  is  no  reason  to 
expect  large  variations  in  the  shape  of  the  real  average  spectrum  at  a 
specific  latitude  and  local  time  under  similar  geomagnetic  activity 
conditions,  it  should  be  possible  to  use  the  statfile  data  for  at  least 
a  relative  recalibration  giving  a  more  consistent  sum  over  the  three 
satellites  for  the  final  statfile.  To  do  so,  we  generated  spectra  la 
to  0c  for  each  satellite  for  a  moderate  activity  period  (we  used  Kp 
groups  4  and  5,  corresponding  to  3-  <  Kp  5  4+).  We  reduced  this  to 
six  spectra  for  each  satellite  by  averaging  over  magnetic  local  time 
(labeling  them  Id  through  6d) .  Tables  II  and  III  summarize  the  results 
and  give  the  F4/F2  and  F4/P78  average  spectra  ratios  as  a  function  of 
latitude  for  channels  6  through  16.  Also  shown  are  the  observed 
chi '.pel  8  to  channel  9  counting  rate  ratios  for  each  satellite. 

The  results  clearly  show  a  systematic  variation  of  the  spectral 
shape  differences  as  a  function  of  latitudes.  The  N8/N9  ratio  for  F2 
sugi.es  ts  there  is  still  significant  trapped  ra.iint  U »  leaking  through 


the  filter  at  latitudes  below  70°.  The  P78  data  in  comparison  to  F2  and 
F4  suggests  that  space  craft  charging  effects  could  be  shielding  the 
instrument  from  lower  energy  electrons  in  both  the  F2  and  F4  data. 

The  4d  spectra  was  selected  as  the  best  spectra  for  generating 
recalibration  normalization  factors.  The  F4  spectrum  was  selected  as 
the  base  spectrum  and  F2  and  P78  data  normalized  to  F4  using  the  tabu¬ 
lated  F4/F2  and  F4/P78  data.  The  P78  spectra  is  probably  closer  to 
the  real  average  spectra  but  was  not  selected  as  a  base  because  of  much 
smaller  statistics  then  F2  or  F4.  The  F2  was  not  selected  because  of 
the  N8/N9  ratio  greater  than  3.0  whereas  the  calibration  data  we  do 
have  says  the  proper  ratio  should  be  approximately  2.4.  Table  IV  gives 
the  4d  ratios  for  channels  1  to  5. 

II.  The  three  data  bases  were  added  together  producing  a  final  version 

of  the  statfile.  The  background  corrections  and  normalization  factors 
discussed  above  were  used  and  Table  V  gives  an  explicit  listing  of  them 
from  the  data  reduction  program.  Appendix  A  gives  a  complete  set  of 
contour  plots  for  the  five  quantities  average  energy  (AEGY) ,  energy 
flux  (EFLX) ,  integral  flux  (IFLX),  Hall  conductivity  (HCON)  and 
Pederson  conductivity  (PCON) . 
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TABLE  I 

F4-P78  Background  Analysis  at  Lat  *  50.5  (50  5  I.AT 


LO 

00 


o 

CM 


tO 

to 


<T> 

rt 


vD 

tO 


tO 


00 

to 


00 

to 


to 


to 


00 


C7\ 

O 


sD 


Ot 

to 


\C 

*-H  O 


^  <N  •-» 


to 

CN 


CM 

CM 


O 

nO 


© 

to 


fM 

to 


o 

00 


o 

»o  oo 


r- 

r- 


to  OO 


00 

to 


00 

CM 


<7> 

cm 


cm  M3 
\0  00 


CM  <7> 

oo 


to 

r-t  SO 


SO  to 

r-«  fO  >— ♦ 


^  r*H 

r-t  tO 


O) 

00 


00  to  CM 
O  to  tO 


oo 

rf  to 


Tf  »o  m 

to  un  ^ 


rO 

CM 


to 

CM 


vO 

to 


H  M  H 


TT  00  LO 
oo  LO  Ct> 


c- 

■o- 


o 

CM 


to 


c-  oo  r>- 

s D  CM  C-  M3 


LO  to  ^ 

CM  vO  tO 


vO  to  O 

r-»  CM  00 


*-«  00  © 

to  to  o 


©  ©  ^ 

rr  o  © 


to 


rr  ©  00 

CM  ©  to 


to  O  to 
(N  O  H 


to  ©  c- 
rO  r*» 


irt  N  ifl 
OO  tO  *— < 


rf  cm  eg 

to  ©  vO 


lO  O 


p-H  ©  LO 

00  tO  CM 


00  ©  O 

r-4  00  LO 


to 


©  ©  to 

«5f 


CM  P-  00 
CM  O)  O 


h  «5T  0O 
•— »  tO  sO 


V  O  H 
CM  00  tO 


>• 


C.J 


o  ©  tO 

cm  04 

CM 


fO  ^  to 

CM  O  O 

CM  *-h 


Oi  to  ^ 


Tt  CM  tO 
r-»  00  to 


lO  to  r-* 

CM  tO  O 

cm  — < 


C'  OO  o 

Ol  O  N 

to  CM  ^ 


©  CM  tO 
CM  00  tO 


4 


F2  to  F4  Normalization 
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Summary  of  Corrections  from  Program 
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